ARCHIVE 
for 


RATIONAL MECHANICS 


and 


ANALYSIS 


Edited by 


Ss. 5S. ANTMAN 


Volume 114 


SPRINGER-VERLAG 
oo 


All articles published in this journal are protected by copyright, which covers the ex- 
clusive rights to reproduce and distribute the article (e.g., as offprints), as well as all 
translation rights. No material published in this journal may be reproduced photo- 
graphically or stored on microfilm, in electronic data bases, video disks, etc., with- 
out first obtaining written permission from the publisher. Authors publishing in 
this journal can, under certain conditions, benefit from library and photocopy fees 
collected by VG WORT. Authors of German nationality and those resident in the 
Federal Republic of Germany, as well as citizens of Austria, Switzerland and 
member countries of the European Community, may apply to Verwertungsgesell- 
schaft WORT, Abteilung Wissenschaft, GoethestraBe 49, W-8000 Munchen 2/FRG, 
for detailed information. 


Die Zeitschrift sowie alle in ihr enthaltenen einzelnen Beitrage und Abbildungen sind 

urheberrechtlich geschiitzt. Jede Verwertung, die nicht ausdricklich vom Urheber- 

rechtsgesetz zugelassen ist, bedarf der vorherigen schriftlichen Zustimmung des Ver- 

lags. Das gilt insbesondere fir Vervielfaltigungen, Bearbeitungen, Ubersetzungen, 

Mikroverfilmungen und die Einspeicherung und Verarbeitung in elektronischen 
Systemen. 

Fotokopien fiir den personlichen und sonstigen eigenen Gebrauch dirfen nur von 
einzelnen Beitragen oder Teilen daraus als Einzelkopien hergestellt werden. 
Jeder Autor, der Deutscher ist oder standig in der Bundesrepublik Deutschland lebt 
oder Birger Osterreichs, der Schweiz oder eines Staates der Europaischen Gemein- 
schaft ist, kann unter bestimmten Voraussetzungen an der Ausschittung der Biblio- 
theks- und Fotokopietantiemen teilnehmen. Nahere Einzelheiten kénnen direkt von 
der Verwertungsgesellschaft WORT, Abteilung Wissenschaft, GoethestraBe 49, 
W-8000 Munchen 2, eingeholt werden. 


Springer-Verlag Berlin Heidelberg New York London Paris Toky> 
Hong Kong Barcelona Budapest 
© Springer-Ve-lag Berlin Heidelberg 1991 — Printed in Germany 


EDITORIAL BOARD 


L. ARKERYD 


Chalmers Institute of Technology 


and University of Goteborg 
Goteborg 


J. M. BALL 
Heriot-Watt University 
Edinburgh 


E. BOMBIERI 
Institute for Advanced Study 
Princeton, New Jersey 


H. BREZIS 
Université de Paris VI 
Paris 5 


B. D. COLEMAN 
Rutgers University 
Piscataway, New Jersey 


C. DAFERMOS 
Brown University 
Providence, Rhode Island 


M. FEINBERG 
University of Rochester 
Rochester, New York 


E. GIUSTI 
Universita di Firenze 
Firenze 


M. GOLUBITSKY 
University of Houston 
Houston, Texas 


M. E. GURTIN 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


P. J. HOLMES 
Cornell University 
Ithaca, New York 


D. KINDERLEHRER 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


K. KIRCHGASSNER 
Universitat Stuttgart 
Stuttgart 


R. V. KOHN 
New York University 
New York 


R. McGEHEE 
University of Minnesota 
Minneapolis, Minnesota 


D. OWEN 
Carnegie-Mellon University 
Pittsburgh, Pennsylvania 


P.H. RABINOWITZ 
University of Wisconsin 
Madison, Wisconsin 


K. R. RAJAGOPAL 
University of Pittsburgh 
Pittsburgh, Pennsylvania 


J. SERRIN 
University of Minnesota 
Minneapolis, Minnesota 


H. F. TIERSTEN 
Rensselaer Polytechnic Institute 
Troy, New York 


C.-C. WANG 
Rice University 
Houston, Texas 


H. WEINBERGER 
University of Minnesota 
Minneapolis, Minnesota 


Mechanicam vero duplicem Veteres constituerunt: Rationalem quae per De- 
monstrationes accurate procedit, & Practicam. Ad practicam spectant Artes omnes 
Manuales, a quibus utique Mechanica nomen mutuata est. Cum autem Artifices 
parum accurate operari soleant, fit ut Mechanica omnis a Geometria ita distin- 
guatur, ut quicquid accuratum sit ad Geometriam referatur, quicquid minus accu- 
ratum ad Mechanicam. Attamen errores non sunt Artis sed Artificum. Qui minus 
accurate eperatur, imperfectior est Mechanicus, & si quis accuratissime operari 


posset, hic foret Mechanicus omnium perfectissimus. NEWTON 


La généralité que j’embrasse, au lieu d’éblouir nos lumieres, nous découvrira 
plutot les véritables loix de la Nature dans tout leur éclat, & on y trouvera des raisons 
encore plus fortes, d’en admirer la beauté & la simpliciteé. EULER 


. ut proinde his paucis consideratis tota haec materia redacta sit ad puram 
Geometriam, quod in physicis & mechanicis unice desideratum. LEIBNIZ 


The ARCHIVE FOR RATIONAL MECHANICS AND ANALYSIS nourishes 
the discipline of mechanics as a deductive, mathematical science in the classical tradition 
and promotes pure analysis, particularly in contexts of application. Its purpose is to 
give rapid and full publication to researches of exceptional moment, depth, and per- 
manence. 


Each memoir must meet a standard of rigor set by the best work in its field. Con- 
tributions must consist largely of original research. Manuscripts intended for the Archive 
should be submitted directly to a member of the Editorial Board. Simultaneously, copies 
of the manuscript and the cover letter should be sent to the editor, S. S. Antman, De- 
partment of Mathematics, University of Maryland, College Park, Maryland, 20742, USA. 


English, French, German, and Italian are the languages of the Archive. Authors 
should write clearly, correctly, and gracefully, following the rules and counsels set forth 
in good manuals of literary style, such as Sir Ernest Gowers’ The Complete Plain Words, 
especially Chapters 6—9. The Editor cannot undertake to rewrite papers and therefore 
will return such manuscripts as he finds deficient in presentation. 
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